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(54) A refrigerant compressor having improved drive power transmission unit 

(57) A refrigerant compressor having a drive shaft 
rotatable to cause compression of a refrigerant gas, and 
a drive power transmission unit for transmitting a drive 
power from an external drive power source to the drive 
shaft, the drive power transmission unit having a pulley 
freely rotatably mounted around the drive shaft, a power 
transmitting element fixed to the drive shaft, and a 
shock absorbent rubber element arranged between the 
pulley and the power transmitting element for providing 
a positive engagement between ^ 
the pulley,, and between the rubber element and the 
power transmitting element. The shock absorbent rub- 
ber element absorbs a change in a load torque applied 
to the compressor before the torque change is transmit- 
ted to the external drive power source via the pulley, and 
disengages from at least one of the pulley and the 
power transmitting element when an excessive load 
torque is applied to the compressor to interrupt trans- 
mission of the excessive load torque from the compres- 
sor to the external drive power source. 
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Description 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

The present invention relates generally to an 
improvement in the construction of a refrigerant com- 
pressor driven by an external drive power source, e.g., 
a automobile engine, and more particularly, relates to a 
power transmission unit accommodated in a refrigerant 
compressor which is suitable for being incorporated in a 
climate control system of an automobile so as to be 
driven by the engine of the automobile. 

2. Description of the Related Art 

There have been proposed non-clutch type refriger- 
ant compressors driven by an external drive source 
wltfKfuTthe'W 

clutch ^ with no 

solenoid clutch between the external drive source and 
the drive shaft thereof has an advantage such that when 
the compressor is mounted on an automobile to be 
accommodated in the climate control system, the driver 
and a fellow passenger or passengers in the automobile 
do not suffer from unpleasant feeling due .tothe shod* 
caused by energizing and de^energizing of the solenoid 
cfulchr^ev^^ non-clutch^type refrigerant 

compressor having no solenoid clutch between the 
external drive source and the drive shaft of the com- 
pressor, a change in a load torque applied to the com- 
pressor is^often direcffy transmitted to Tthe external drive 
source, i.e., to the automobile engine before the load is 
attenuated, and accordingly, an inconvenient change in 
the rotation of the automobile engine occurs. 

Japanese Unexamined Utility Model Application 
(Kokai) No. 63-142460 discloses a transmission unit for 
a non-clutch type refrigerant compressor. In the trans- 
mission unit, a pulley member is mounted around a 
drive shaft of the compressor via an anti-friction bearing 
so as to receive external drive power from an external 
drive source. Further, a hub member is fixedly mounted 
on the drive shaft of the compressor so as to be coaxial 
with the pulley. The pulley member is operatively con- 
nected to the hub member via a plurality of pivotal drive 
levers to thereby transmit the external drive power to the 
drive shaft of the compressor via the hub member. 
Namely, the pulley member is provided with an annu- 
larly extending inner wall portion in which a plurality of 
engaging recesses are formed, and the hub member is 
provided with an annularly extending outer wall portion 
in which a plurality of similar engaging recesses are 
formed. Each of the plurality of pivotal drive levers is 
provided with engaging ends, one of which is fitted in 
the engaging recess of the pulley member and the other 
of which is fitted in the engaging recess of the hub mem- 
ber via an annular-shape spring member mounted 
around the hub member. Thus, the rotation of the pulley 



member can be transmitted to the drive shaft of the 
compressor via the pivotal drive levers, the spring mem- 
ber and the hub member. When a change in a load 
(torque) applied to the refrigerant compressor occurs, 
the change is reversely transmitted to the pulley mem- 
ber after it is attenuated by the pivotal movement of the 
drive levers between the pulley and hub members and 
the resilience of the spring member. Thus, the change in 
the load applied to the compressor does not adversely 
affect on the operation of the drive source such as an 
automobile engine, and accordingly a change in the 
rotation of the automobile engine does not occur. Fur- 
ther, when the change in the load applied to the com- 
pressor increases to a predetermined load level, the 
ends of the respective pivotal drive levers are urged to 
disengage from the recesses of the hub member via the 
annular spring member, and accordingly, an excess 
load torque is not transmitted to the automobile engine 
via the pulley member. Nevertheless, the construction 
of the transmission unit of Japanese Unexamined Utility 
Model Application (Kokai) No. 63-142460 is very com- 
plicated due to the provision of the plurality of pivotal 
drive levers between the pulley member and the hub 
member and due to the resilient support of the pivotal 
drive levers by the annular spring member. Further, 
since the number of members and parts is large and the 
time necessary for the assembly of the transmission 
unit is long, the manufacturing cost of the non-clutch 
type refrigerant compressor must become high. 

SUMMARY OF THE INVENTION 

An object of the present invention is, therefore, to 
eliminate the defects of the conventional transmission 
unit f or a non-clutch type refri gerant rompressor. 

Another object of the present invention is to provide 
a non-clutch type refrigerant compressor provided with 
a novel transmission unit having a simple construction 
and capable of preventing any excessive load torque 
from being transmitted from the compressor to an exter- 
nal drive source. 

Further object of the present invention is to provide 
a non-clutch type refrigerant compressor provided with 
a transmission unit capable of disconnecting a drive 
shaft of the compressor from an external drive source 
as soon as a load torque applied to the compressor 
reaches a predetermined constant torque level. 

In accordance with the present invention, there is 
provided a refrigerant compressor comprising a drive 
shaft driven for rotation by an external drive power 
transmitting from an external drive source; a compress- 
ing mechanism housed in a housing means for com- 
pressing a refrigerant gas in response to a rotation of 
the drive shaft; and a drive power transmission unit hav- 
ing a pulley means mounted around the drive shaft for 
receiving a drive power supplied from the external drive 
source to drive the drive shaft, 
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wherein the drive power transmission unit further 
comprises: 

a drive power transmitting means fixed to a front 
end of the drive shaft outwardly extending from the 
housing means of the compressor; s 
a shock absorbent rubber means elastically 
deformably arranged between the pulley means 
and the drive power transmitting means; and 
means for providing a positive engagement 
between the shock absorbent rubber element and w 
at least one of the pulley means and the power 
transmitting means. 

Thus, when a change in a load torque applied to the 
refrigerant compressor occurs, the change in the load is 
torque is absorbed and attenuated by elastic deforma- 
tion of the shock absorbent rubber means to a small 
torque which does not adversely affect the external 
drive power source even when the small torque is trans- 
mitted to the pulley means. Further, when an excessive 20 
load torque is applied to the refrigerant compressor, the 
snocR aBsorbent rubber means is elastically deformed 
unfnTnTTubber means is urged to break the positive 
engggefifi^llvffli'af least one of the ^ir^'mearis^ahd 
th6 "drive during the 25 
transmission of the drive power from the pulley means 
to the power transmitting means, tt3g^ho<^__a^ 
r ^^^.^?H? ^ ips between the pulley and power trans- 
mitting means aK3~iaifs"^ power. 
Namely, the transmission of 1hVdrivel^er~from the 30 
pulley means to the drive power transmitting means is 
jnterrupted, i.e., the drive power transmission unit disen- 
gages the refrigerant compressor from the drive power 
source. Accordingly, the external drive source, e.g., an 
automobile engine can be prevented from being 35 
adversely affected by an excessive load applied to the 
refrigerant compressor, by a simple arrangement of the 
power transmitting means fixed to the drive shaft of the 
refrigerant compressor and the shock absorbent rubber 
means. 40 

Preferably, the pulley means mounted around the 
drive shaft and Jhe l power ^ tr^ansmitting means fixed to 
the drive shaft are provided with radially confronting 
inner and outer cylindrical faces having concave 
rece^ 45 
ent rubber means to thereby form means for providing 
the positive engagement between the shock absorbent 
rubber means and the pulley means and between the 
shock absorbent rubber means and the power transmit- 
ting means. 50 

Preferably, the concave recesses of the pulley 
means are arranged in a repeated manner in the cir- 
cumferential direction of the pulley means leaving a 
given space between the two neighboring recesses, 
and the concave-shape recesses of the power transmit- ss 
ting means are also arranged in a repeated manner in 
the circumferential direction of the power transmitting 
means leaving a different given space between the two 
neighboring recesses. 



Preferably, the recesses of the pulley means are cir- 
cumferentially shifted with respect to the recesses of the 
power transmitting means. 

Preferably, the shock absorbent rubber means 
comprises a generally annular rubber element provided 
with outer and inn er wavy circumferences having con- 
vexjDorfons arranged in a repeated manner in the cir- 
cumferential direction, leaving a given space between 
two neighboring convex portions. Then, the convex por- 
tions of the annular shock absorbent rubber element are 
positively engaged with the concave-shage recesses of 
the pulley means andthepowert 

The refrigerant compressor preferably comprises a 
non-clutch type refrigerant compressor in which the 
drive shaft is operatively connected to the external drive 
power source. 

Alternatively, the refrigerant compressor may com- 
prise a refrigerant compressor incorporating therein a 
solenoid clutch means having a stationary clutch plate 
and a movable clutch plate. Then the movable clutch 
plate of the solenoid clutch means and the power trans- 
mitting means are provided with confronting portions 
thereof having recessed portions, respectively, for pro- 
viding a positive engagement with the shock absorbent 
rubber means arranged between the confronting por- 
tions of the movable clutch plate of the solenoid clutch 
means and the power transmitting means. 

The shock absorbent rubber means may be a gen- 
erally annular rubber element having a plurality of 
bulged portions arranged at a given circumferential 
space between respective two neighboring bulged por- 
tions. The respective bulged portions of the shock 
absorbent rubber means are positively engaged with 
the recesses of the pulley means and the power trans- 
mitting means, and are preferably provided with 
through-holes bored therein. 

The shock absorbent rubber means may be a gen- 
erally annular rubber element having a plurality of 
bulged portions arranged at a given circumferential 
space between respective two neighboring bulged por- 
tions, each of the respective bulged portions being pro- 
vided with a cut-portion at a position spaced from the 
center of each bulged portion in a direction reverse from 
the direction of rotation of the pulley means. 

A space may be provided between a connecting 
portion of the shock absorbent rubber element, which 
interconnects between the two neighboring bulged por- 
tions, and at least one of the pulley means and the 
power transmitting means. 

Preferably, the shock absorbent rubber element 
may be provided with at least a face confronting either 
the pulley means or the power transmitting means and 
coated with a layer of substance having a stable coeffi- 
cient of friction. 

On the other hand, the pulley means or the power 
transmitting means may have a face in contact with the 
shock absorbent rubber means covered with a layer of 
substance having a stable coefficient of friction. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advan- 
tages of the present invention will be made more appar- 
ent from the ensuing description of preferred s 
embodiments with reference to the accompanying 
drawings wherein: 



shock absorbent rubber element at an excessive 
load operating condition of the transmission unit; 
Fig. 15 is a cross-sectional view of a drive power 
transmission unit according to an eighth embodi- 
ment of the present invention; 
Fig. 1 6A is a cross-sectional partial view of the drive 
power transmission unit of Fig. 15, illustrating a 
shock absorbent rubber element at an ordinary 
operating condition of the transmission unit; 
Fig. 16B is cross-sectional partial view of the drive 
power transmission unit of Fig. 15, illustrating a 
shock absorbent rubber element at an excessive 
load operating condition of the transmission unit; 
Fig. 17 is a cross-sectional view of a drive power 
transmission unit according to a ninth embodiment 
of the present invention; and 
Fig. 18 is a cross-sectional view of a drive power 
transmission unit according to a tenth embodiment 
of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The first embodiment of the present invention will 
be described below with reference to Figs. 1 through 4. 

Referring to Fig. 1, a refrigerant compressor, i.e., 
non-clutch type refrigerant compressor, is provided with 
a cylinder block 31 having a front end closed by a front 
housing 32 and a rear end closed by a rear housing 33. 
A crank chamber 32a is defined within the front housing 
32 and located in front of the front end of the cylinder 
block 31. In the crank chamber 32a, an axial drive shaft 
34 is rotatably supported by the front housing 32 and 
the cylinder block 31 via a pair of front and rear anti-fric- 
tion bearings, and a front end of the drive shaft 34 
extends through the front housing 32 toward the exterior 
of the front housing 32. The front housing 32 is provided 
with a cylindrical support portion 32b formed integrally 
therewith at the frontmost portion to support a large 
anti-friction angular type bearing 35. The angular type 
anti-friction bearing 35 is arranged to be slightly slidable 
on the cylindrical support portion 32b, and supports 
both a radial and a thrust load. On the outer race of the 
bearing 35 is mounted a pulley 36 around which a belt 
37 is wound so that the pulley 36 receives a drive power 
from an external drive powej; source sych as an auto- 
mobile" errgine'(nbt shown). A spring element 43 such as 
a conventional Belleville spring is arranged between the 
inner race of the bearing 35 and the shoulder of the front 
housing 32 so as to adjustably preload the bearing 35 to 
thereby obtain an appropriate operating condition of the 
bearing 35. 

The frontmost portion 34a of the drive shaft 34 is 
provided with screw threads formed thereon, and there- 
fore, a power transmitting element 38 is threadedly 
engaged with the frontmost portion 34a of the drive 
shaft 34, and rigidly locked by a nut 39. 

As shown in Figs. 1 , 2A, and 2B, the power trans- 
mitting element 38 has a front face to which an annular 



Fig. 1 is a longitudinal cross-sectional view of a 
refrigerant compressor provided with a drive power 10 
transmission unit according to a first embodiment of 
the present invention; 

Fig. 2 A is a cross-sectional view of an important 

portion of the compressor of Fig. 1 ; 

Fig. 2B is a cross-sectional view of the drive power 15 

transmission unit, taken along the line ll-ll of Fig. 

2A; 

Fig. 3 is a cross-sectional view of the compressor, 

taken along the line Ill-Ill of Fig. 1 ; 

Fig. 4 is a cross-sectional view of the compressor, 20 

taken along the line IV-IV of Fig. 1 ; 

Fig. 5 is a cross-sectional view of the drive power 

transmission unit for a refrigerant compressor, 

according to a second embodiment of the present 

invention; 25 

Fig. 6 is a cross-sectional view of the drive power 

transmission unit, taken along the line VI-VI of Fig. 

5; 

Fig. 7 is a cross-sectional view of the drive power 
transmission unit for a refrigerant compressor, 30 
according to a third embodiment of the present 
invention; 

Fig. 8 is a cross-sectional view of the drive power 
transmission unit for a refrigerant compressor, 
according to a fourth embodiment of the present 35 
invention; 

Fig. 9 is a cross-sectional view of the drive power 
transmission unit for a refrigerant compressor, 
according to a fifth embodiment of the present 
invention; 40 
Fig. 10 is a cross-sectional view of the drive power 
transmission unit, taken along the line X-X of Fig. 9; 
Fig. 1 1 is a longitudinal cross-sectional view of a 
transmission unit and a part of a refrigerant com- 
pressor, according to sixth embodiment of the as 
present invention; 

Fig. 12 is a cross-sectional view of the drive power 
transmission unit, taken along the line XH-XII of Fig. 
11; 

Fig. 13 is a cross-sectional view of a drive power so 
transmission unit according to a seventh embodi- 
ment of the present invention; 
Fig. 14A is a cross-sectional partial view of the drive 
power transmission unit of Fig. 13, illustrating a 
shock absorbent rubber element at an ordinary 55 
operating condition of the transmission unit; 
Fig. 14B is cross-sectional partial view of the drive 
power transmission unit of Fig. 13, illustrating a 
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support plate 40 having an outer flange 40a is tightly 
screwed. A similar annular support plate 41 having an 
inner flange 41a is fixedly screwed to the front face of 
the pulley 36. The outer flange 40a of the annular sup- 
port plate 40 and the inner flange 41a of the support 
plate 41 radially confront to one another via an annular 
space formed therebetween. As best shown in Fig. 2B, 
ttSLVQ&P.Wa of the annular support plate 40 is pro- 
vided m^JL-BlMJS^p^recesses 40b equiangularly 
arranged in the circumferentrar dtrectfon. Each of the 
recesses 40b is radially outwardly concave with respect 
to the center of the drive shaft 34. On the other hand, a 
plurality of recesses 41b are formed in the inner flange 
41a of the suppc?t plate 41 so as to be equiangularly 
arranged in the circumferential direction. Each of the 
recesses 41 b of the support plate 41 is radially inwardly 
concave with respect to the center of the drive shaft 34. 
Thus, the radially outward recesses 40b of the support 
plate 40 fixed to the power transmitting element 38 are 
circumferentially shifted with respect to the radially 
inward recesses 41b of the support plate 41 fixed to the 
pulley 36. In the annular space between the flange 40a 
of the annular support plate 40 and the flange 41 a of the 
annular support plate 41 , an annularly extending wave- 
shape shock absorbent rubber member 42 is arranged 
in a manner such that the absorbent rubber member 42 
having outer and inner convex portions 42a and 42b in 
the outer and inner circumferences thereof completely 
fits in the annular space between the two flanges 40a 
and 41a, and the recesses 40b and 41b of the two 
flanges 40a and 41a of the support plates 40 and 41. 
Namely, a positive engagement is established between 
the flange 40a of the annular support plate 40 and the 
annular shock absorbent rubber 42. and between the 
annular shock absorbent rubber 42 and the flange 41a 
of the annular support plate 41 . 

The rotation of the automobile engine is transmitted 
to the pulley 36 via the belt 37 to rotate the pulley 36, 
and the rotation of the pulley 36 is transmitted to the 
drive shaft 34 of the compressor via the annular support 
plate 41, the shock absorbent rubber element 42, the 
annular support plate 40, and the drive power transmit- 
ting element 38. 

As shown in Figs. 1 and 3, in the crank chamber 
32a, a drive plate 44 is mounted on the drive shaft 34 so 
as to be rotated together with the drive shaft 34. Further, 
a swash plate 45 is supported around the drive shaft 34 
so that the swash plate 45 is axially slidable on the drive 
shaft 34, and is capable of changing an angle of inclina- 
tion thereof with respect to a plane perpendicular to the 
axis of the drive shaft 34. The swash plate 45 is opera- 
tive^ engaged with a support arm 44a of the drive plate 
44 via a pair of guide pins 46 and 47. Thus, the motion 
of the swash plate 45 to change the inclination thereof is 
guided by the guide pins 46 and 47 which are slidable in 
the guide holes formed in the support arm 44a, and the 
rotation of the swash plate 45 is caused by the rotation 
of the drive plate 44, which is transmitted via the sup- 
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port arm 44a of the drive plate 44 and the guide pins 46 
and 47. 

As shown in Fig. 1, a rear end of the drive shaft 34 
is received in an axial bore 50 formed in the cylinder 
block 31, via the afore-mentioned anti-friction bearing 
48 and a cap member 49. The rear housing 33 is cen- 
trally provided with an axial inlet port 51 formed therein 
to be f luidly communicated with the axial bore 50 of the 
cylinder block 31, and a radial positioning face 52 is pro- 
vided at the bottom of the axial bore 50 of the cylinder 
block 31 and around an inner opening of the axial inlet 
port 51 of the rear housing 33. A rear end face of the 
cap member 49 can be moved to a position abutting 
against the positioning face 52 of the cylinder block 31 . 
When the cap member 49 is moved away from a posi- 
tion close to the swash plate 45 to a position abutting 
against the positioning face 52 of the cylinder block 31, 
the fluid communication between the inlet port 51 and 
the axial bore 52 is interrupted. 

When the angle of inclination of the swash plate 45 
is reduced, the central portion of the swash plate 45 
slides rearward on the drive shaft 34 so as to axially 
push an intermediate sleeve member 53 and the anti- 
friction bearing 48 toward the interior of the axial bore 
50 of the cylinder block 31 . Thus, the bearing 48 con- 
sisting of a single-row deep groove radial bearing can 
assume both a large radial and a thrust load applied to 
the drive shaft 34. The movement of the intermediate 
sleeve member 53 causes the cap member 49 to move 
toward the positioning face 52 against an axial spring 
force of a return spring 54 in the form of a coil spring fit- 
ted in the axial bore 50 of the cylinder block 31. 

The swash plate 45 can be moved to have the 
smallest inclination angle position approximately close 
to but a slightly larger than the zero degree position. 
The smallest inclination angle position of the swash 
plate 45 is achieved when the cap member 49 is moved 
to the position where the fluid communication between 
the inlet port 51 and the axial bore 50 of the cylinder 
block 31 is interrupted. 

On the contrary, the largest inclination angle posi- 
tion of the swash plate 45 is defined when a projecting 
portion of the swash plate abuts against a stop 44b of 
the drive plate 44. 

The rotation of the swash plate 45 causes recipro- 
cating motion of respective single-headed pistons 56 in 
the corresponding cylinder bores 31a due to interven- 
tion of a plurality of pairs of shoes 55. 

As shown in Figs. 1 and 4, the rear housing 33 is 
provided with a suction chamber 33a and a discharge 
chamber 33b. A refrigerant gas received in the suction 
chamber 33a is sucked into the respective cylinder 
bores 31a through respective suction ports 58 when 
suction valves 59 are opened during reciprocation of the 
single-headed pistons 56. The refrigerant gas sucked 
into the respective cylinder bores 31 a is compressed by 
the pistons 56, and is then discharged from the cylinder 
bores 31a through discharge ports 60 when discharge 
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valves 61 are opened during reciprocation of the single- 
headed pistons 56. 

The drive plate 44 is axially supported by a thrust 
bearing 57 seated on an inner end of the front housing 
32. Thus, a reacting force acting on the respective sin- s 
gle-headed pistons 56 due to compression of the refrig- 
erant gas within the respective cylinder bores 31a is 
assumed by the inner end of the front housing 32 via the 
shoes 55, the swash plate 45, the guide pins 46, 57, the 
drive plate 44, and the thrust bearing 57. w 

The suction chamber 33a of the rear housing 33 
communicates with the axial bore 50 of the cylinder 
block 31 via a short axial gas passageway 62, and the 
communication between the suction chamber 33a and 
the axial bore 50 is interrupted when the axial gas pas- is 
sageway 62 is closed by the cap member 49 when the 
latter is moved rearward to the position in close contact 
with the positioning face 52 of the axial bore 50. 

The drive shaft 34 is provided with a lengthy axial 
passageway 63 which is arranged so as to provide a 20 
fluid communication between the crank chamber 32a 
and the interior of the cap member 49. The cap member 
49 is provided with a small pressure evacuation pas- 
sageway 49a acting to provide a fluid communication 
between the axial bore 50 of the cylinder block 31 and 25 
the interior of the cap member 49. 

The crank chamber 32a communicates with the dis- 
charge chamber 33b via a pressure supply passageway 
64 in which a solenoid valve 65 is disposed. The sole- 
noid valve 65 is provided with a solenoid 65a, a valve so 
element 65b, and a valve port 65c. When the solenoid 
65a is energized, the valve element 65b is moved to a 
position closing the valve port 65c, and is moved to a 
position opening the valve port 65c when the solenoid 
65a is de-energized. 35 

An external refrigerating circuit 66 including a con- 
denser 67, an expansion valve 68, and an evaporator 69 
is disposed so that the refrigerant after compression is 
supplied from the discharge chamber 33b to the con- 
denser 67 via an outlet port 31b. and the refrigerant 40 
before compression is introduced from the evaporator 
69 into the suction chamber 33a via the inlet port 51. 
The temperature of the evaporator 69 is detected by a 
temperature sensor 70, and the temperature sensor 70 
supplies the detected temperature data to a controller C 45 
having an electronic computer unit therein. The control- 
ler C controls energizing and de-energizing of the sole- 
noid 65a on the basis of the temperature data supplied 
from the temperature sensor 70. Namely, under a condi- 
tion such that a climate controller operating switch 71 is so 
turned "ON", when the temperature detected by the 
temperature sensor 70 is below a predetermined tem- 
perature, the controller C commands de-energizing of 
the solenoid 65a. It should be understood that a temper- 
ature below the above-mentioned predetermined tern- 55 
perature indicates a temperature at which the 
evaporator 69 may frost. Further, under the same ON- 
condition of the climate controller operating switch 71 , 
the controller C commands de-energizing of the sole- 
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noid 65 on the basis of a particular rotation detecting 
signal supplied from a rotation detector 72 detecting the 
rotation of the automobile engine. The controller C com- 
mands de-energizing of the solenoid 65 when the cli- 
mate controller operating switch 71 is turned off. When 
the solenoid 65 is de-energized, the valve port 65c is 
opened so that the pressure supply passageway 64 
communicates between the discharge chamber 33b 
and the crank chamber 32a. Accordingly, the refrigerant 
gas having a high pressure flows from the discharge 
chamber 33b into the crank chamber 32a to increase a 
pressure level within the crank chamber 32a. In 
response to an increase in the pressure level within the 
crank chamber 32a, the angle of inclination of the swash 
plate 45 is reduced to the minimum inclination angle 
position. Thus, the cap member 49 is moved toward the 
positioning face 52 of the cylinder block 31. When the 
end of the cap member 49 comes to a position in con- 
tact with the positioning face 52, the swash plate 45 
takes its position where the angle of inclination is at the 
minimum, and therefore, the flow of the refrigerant gas, 
from the evaporator 69 of the external refrigerating cir- 
cuit 66 into the suction chamber 33a of the compressor, 
is stopped. 

Since the minimum angle of inclination of the swash 
plate 45 is larger than zero degrees, the discharge of 
the refrigerant gas from the respective cylinder bores 
31a toward the discharge chamber 33b constantly con- 
tinues. Further, the refrigerant gas within the suction 
chamber 33a is continuously sucked into respective cyl- 
inder bores 31a, and is discharged from the cylinder 
bores 31a into the discharge chamber 33a after being 
compressed. Therefore, when the swash plate 45 is at 
the minimum angle of inclination, a gas circulating cir- 
cuit for the refrigerant gas extending through the dis- 
charge chamber 33b, the pressure supply passageway 
64, the crank chamber 32a, the passageway 63 of the 
drive shaft 34, the pressure evacuation passageway 
49a, the suction chamber 33a, and the cylinder bores 
31a is established. Since lubricating oil suspending in 
the refrigerating gas circulates through the above-men- 
tioned circulating circuit, the interior of the compressor 
is lubricated by the circulating lubricating oil. 

Since there is a pressure differential among the dis- 
charge chamber 33b, the crank chamber 32a, and the 
suction chamber 33a during the minimum angle of incli- 
nation of the swash plate 45. the differential pressure 
and provision of the small cross-sectional area of the 
pressure evacuation passageway 49a of the cap mem- 
ber 49 permit the swash plate 45 to stably stay at its 
minimum inclination angle position. 

When the solenoid 65 is energized, the valve port 
65c is closed by the valve element 65b. Thus, the com- 
munication between the discharge chamber 33b and 
the crank chamber 32a via the pressure supply pas- 
sageway 64 is interrupted. Thus, the pressure prevailing 
in the crank chamber 32a is evacuated through the pas- 
sageway 63 and the pressure evacuation passageway 
49a, so that the pressure level within the crank chamber 
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32a is reduced. The reduction in the pressure level 
within the crank chamber 32a permits the swash plate 
65 to move toward a larger inclination angle position. 

In the above-described non-clutch type refrigerant 
compressor, a change in the load torque applied to the 5 
compressor is transmitted to the pulley 36 via the drive 
shaft 34, the power transmitting element 38, and the 
shock absorbent rubber element 42. Thus, the shock 
absorbent rubber element 42 is elastically deformed in 
respective outer and inner recesses 40b and 41 b of the 10 
flanges 40a and 41a so as to absorb and attenuate the 
change of the load torque transmitted from the drive 
shaft 34 before the load torque is transmitted to the pul- 
ley 36. At this stage, the elastic deformation of the shock 
absorbent rubber element 42 should preferably occur 15 
equivalently in every portions thereof to effectively 
absorb the load torque. 

In this connection, in the present first embodiment, 
the recesses 41 b of the support plate 41 attached to the 
pulley 36 are arranged at a given interval in the circum- 20 
ferential direction of the pulley 36, and the recesses 40b 
of the support plate 40 attached to the power transmit- 
ting element 38 are arranged also at a given interval in 
the circumferential direction of the power transmitting 
element 38. Thus, the elastic deformation of the annular 25 
shock absorbent rubber element 42 dispersedly occurs 
in the respective recesses 40b and 41b arranged in the 
circumferential direction. Namely, the deformation of the 
annular shock absorbent rubber element 42 occurs 
equivalently in a plurality of portions thereof, and 30 
accordingly, an effective absorption of the change in the 
load torque applied to the compressor can be achieved. 

Further, in the first embodiment, since the outer 
recesses 40b of the support plate 40 are circumferen- 
tially shifted with respect to the inner recesses 41b of 35 
the support plate 41, the annular absorbent rubber ele- 
ment 42 in positive engagement with the inner circum- 
ference of the flange 40a of the support plate 40 and 
with the outer circumference of the flange 41a of the 
support plate 41 can maintain a radial thickness thereof 40 
equivalent in every portion thereof. Accordingly, the 
elastic deformation of the shock absorbent rubber ele- 
ment 42 occurs equivalently in every circumferential 
portions thereof. This fact can further contribute to 
effective absorption of the change in the load applied to 45 
the compressor. Thus, transmission of shock to the pul- 
ley due to a change in a load torque applied to the com- 
pressor can be effectively attenuated. 

It will be easily understood that since the shock 
absorbent rubber element 42 is arranged between the so 
pulley 36 and the power transmission element 38 of the 
drive power transmission unit, the construction and 
arrangement for absorbing and attenuating a change in 
the load torque applied to the compressor can be very 
simple. 55 

When the load torque applied to the compressor is 
excessive, if the excessive load torque is directly 
reversely transmitted to the automobile engine via the 
drive power transmission unit, either a stall of the auto- 



mobile engine or damage to the belt 37 and the break- 
age of the compressor per se might occur. 
Nevertheless, in accordance with the drive power trans- 
mission unit of the first embodiment, convex portions 
42a and 42b of the annular shock absorbent rubber ele- 
ment 42 which are in positive engagement with the 
recesses 40b and 41b of the flanges 40a and 41a of the 
support plates 40 and 41 are urged to disengage from 
the recesses 40b and 41b due to a large elastic defor- 
mation of the above-mentioned convex portions 42a 
and 42b of the shock absorbing rubber element 42. 
Accordingly, there occurs a slip between the outer and 
inner support plates 40 and 41 of the power transmis- 
sion unit. Namely, the pulley 36 is disconnected from the 
power transmitting element 38 to interrupt transmission 
of the change in the load torque from the compressor to 
the pulley 36. Therefore, the excessive load is not 
directly transmitted from the compressor to the automo- 
bile engine, and the automobile engine does not stall, 
the belt 37 is not damaged, and breakage of the com- 
pressor does not occur. 

Further, as described before, due to the circumfer- 
ential shifting between the outward recesses 40b and 
the inward recesses 41b, the shock absorbent rubber 
element 42 is subjected to an elastic deformation equiv- 
alently distributed in every circumferential portion of the 
annular shock absorbent rubber element 42. Thus, the 
extent of the elastic deformation of the shock absorbent 
rubber element 42 in the radial direction thereof can be 
prevented from becoming large in every circumferential 
portion of the shock absorbent rubber element 42. 

For example, when only one radially outward 
recess 40b of the support plate 40 and only one inward 
recess 41b of the support plate 41 are provided, an 
extent of the elastic deformation of the shock absorbent 
rubber element 42 becomes large. 

When the depth of the radially outward recesses 
40b and the radially inward recess 41b of the support 
plates 40 and 41 are very small, the convex portions 
42a and 42b of the shock absorbent rubber element 42 
might easily come out of the engagement with the 
recesses 40b and 41b even when the change in the 
load torque is rather small. Thus, the depth of the 
recesses 40b and 41b must be relatively deep. How- 
ever, a large depth of the recesses 40b and 41b makes 
the shock absorbent rubber element 42 difficult to be 
disengaged from the outward and inward recesses 40b 
and 41b of the support plates 40 and 41 even when an 
excessive load torque is applied to the compressor, and, 
accordingly, makes it impossible to interrupt transmis- 
sion of the load torque from the compressor to the pul- 
ley 36 of the drive power transmission unit. 

in the described first embodiment of the present 
invention, equivalent elastic deformation of the annu- 
larly extending wave-shape shock absorbent rubber 
element 42 occurs in every circumferential portion of the 
shock absorbent rubber element 42, and thus, the 
extent of radial deformation of the rubber element 42 
can be small. Accordingly, the depth of the outward and 
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inward recesses 40b and 41b of the support elements 
40 and 41 can be small. Consequently, when an exces- 
sive load torque is applied to the compressor, the posi- 
tive engagement of the absorbent rubber element 42 
and the flanges 40a and 41a of the support plates 40 
and 41 can be appropriately broken, and the transmis- 
sion of the load torque from the compressor to the pul- 
ley 36 of the drive power transmitting unit can be surely 
interrupted. It should be understood that the annularly 
extending wave-shape shock absorbent rubber element 

42 having convex portions 42a and 42b can be easily 
produced by a conventional casting method. 

The drive shaft 34 of the compressor is usually 
preloaded in the axial direction to prevent an axial play 
thereof. In the compressor of the first embodiment, an 
axial preload is applied by the spring element 43 to the 
drive shaft 34 in a frontward direction, i.e., a direction in 
which a front end of the drive shaft 34 extends from the 
front housing 32. The preload is received by the inner 
face of the front housing 32 via the thrust bearing 57. 
The spring element 43 in the shape of a Belleville 
washer applies the preload to the drive shaft 34 via the 
angular type bearing 35, the pulley 36, the shock 
absorbent rubber element 42, and the power transmit- 
ting element 38. Namely, the shock absorbent rubber 
element 42 functions not only to absorb and attenuate 
the change in the load torque applied to the compressor 
but also to transmit the preload from the spring element 

43 to the drive shaft 34. The preload provided by the 
spring element 43 can be easily adjusted by screwing 
and unscrewing the nut element 39 threadedly engaged 
jwithjhe frontmost end of the drive shaft 34. 

Referring to Figs. 5 and 6, illustrating an important 
portion of a drive power transmission unit for a refriger- 
ant compressor according to a second embodiment of 
the present invention, the same or similar elements are 
designated by the same reference numerals as those of 
the first embodiment of Figs. 1 through 4. In Figs. 5 and 
6, a pulley 36 is freely rotatably mounted around a drive 
shaft 34 via a double-row angular type bearing 35. A 
power tran smitting element38 of the drive power trans- 
mission unit is fixecliy attached to the frontmost end of 
the drive shaft 34. The former pulley 36 is provided with 
a pluralit y of (four) round support seats 36a, and [the flat- 
ter pcweM^ a plu- 
rality of (four) round support seats 38a which are 
arranged so as to confront respective annular support 
seats 36a of the pulley 36 via a cylindrical space left 
therebetween. 

The drive power transmission unit is further pro- 
vided with a plurality of (four) cylindrical L?!]P^ absorb- 
ent rubber ^^^Ss^^WT^TMSi in the respective 
cylindrical spaces between the four pairs of the round 
support seats 36a and 38a. Namely, respective cylindri- 
cal shock absorbent rubber elements 81 are in positive 
engagement with recessed portions 36b of respective 
support seats 36a of the pulley 36 and recessed por- 
tions 38b of respective support seats 38a of the power 
transmitting element 38. 



It should be understood that the support seats 36a 
of the pulley 36 and the support seats 38a of the power 
transmitting elements 38 confront radially with respect 
to the center of the pulley 36. The four cylindrical shock 

5 absorbent rubber elements 81 are provided wi th a cen- 
tral hole 81a, respectively. 

In the described second embodiment, the shock 
absorbenUubber elements 81 can elastjcal ly deform so 
asTo absorb jl change in a load torque applied to the 

10 cdnTpressor" before lhe'*chahgenn T the load torque is 
transmitted to the pulley 36. Thus, transmission of any 
shock from the compressor to the external drive power 
source can be prevented by the drive power transmis- 
sion unit. The shock absorbent rubber elements 81 of 

15 the drive power transmission unit of the second embod- 
iment also function to transmit a preload from the spring 
element 43 to the drive shaft 34. When an excessive 
load torque is applied to the compressor, the respective 
shock absorbent rubber elements 81 are elastically 

20 deformed so as to come out of the positive engagement 
with either the support seats 36b or the support seats 
38b. Thus, the pulley 36 receiving a drive power from 
the external drive power source such as an automobile 
engine slips from one position, where the pulley 36, the 

25 shock absorbent rubber elements 81. and the power 
transmitting element 38 are normally engaged, to the 
next normally engaged position. Accordingly, the exces- 
sive load torque is not reversely transmitted from the 
power transmitting element 38 to the pulley 36. The cen- 

30 tral holes 81 a of the respective shock absorbent rubber 
elements 81 can promote a smooth elastic deformation 
of the shock absorbent rubber elements 81 when the 
excessive load torque is applied to the compressor. It 
will be easily understood that the arrangement of the 

35 cylindrical shock absorbent rubber elements in the 
respective cylindrical spaces of the support seats 36a 
and 38a of the pulley 36 and the power transmitting ele- 
ment 38 can be easily achieved without difficult y. 

The third embodiment of the present invention is 

40 described hereinafter with reference to Fig. 7 in which 
the same elements or parts as the previous embodi- 
ments are designated by the same reference numerals. 

In Fig. 7, a drive power transmission unit for a refrig- 
erant compressor according to the third embodiment 

45 includes a pulley 36 freely rotatably mounted around a 
frontmost portion 34a of the drive shaft of the compres- 
sor, and a power transmitting element 38 fixedly 
attached to the front end of the same drive shaft. The 
pulley 36 and the power transmitting element 38 radially 

50 confront one another, and provide a pair of generally 
cylindrical portions 36c and 38c extending axially. The 
cylindrical portion 36c of the pulley 36 has an inner cir- 
cumferential face provided with a plurality of radially out- 
wardly concave recesses 36d, and the cylindrical 

55 portion 38c of the power transmitting element 38 has an 
outer circumferential face provided with a plurality of 
radially inwardly concave recesses 38d. The recesses 
36d are arranged to be angularly spaced apart from one 
another. Similarly, the recesses 38d are arranged to be 
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spaced apart from one another. An annular shock 
absorbent rubber element 83 is positively engaged 
between the pair of cylindrical portions 36c and 38c. 
Namely, the annular shock absorbent rubber element 
83 has a plurality of radially bulged portions 83a fitted in s 
the recesses 36d and 38d to provide a positive engage- 
ment between the pulley 36 and the shock absorbent 
rubber element 83, and between the shock absorbent 
rubber element 83 and the power transmitting element 
38 so that an external drive force is transmitted from the y 0 
pulley 36 to the power transmitting element 38. Never- 
theless, the annular shock absorbent element 83 is 
elastically deformable. Each bulged portion 83a of the 
shock absorbent element 83 is provided with an axial 
hole 83b formed therethrough to promote a smooth 15 
elastic deformation of the annular shock absorbent rub- 
ber element 83. Therefore, when a load torque is 
applied to the compressor, the load torque is reversely 
transmitted from the power transmitting element 38 to 
the pulley 36 after being sufficiently absorbed and atten- 2 o 
uated by the shock absorbent rubber element 83. 
Namely, the pulley 36 does not receive a shock from the 
compressor even when a change in a load torque 
applied to the compressor occurs, and accordingly, no 
adverse affect is provided on the external drive source 2 s 
power. Further, since the elastic deformation of the 
shock absorbent rubber element 83 does not locally 
occur and is distributed circumferentially due to the 
annular shape of the rubber element 83, and due to the 
provision of a plurality of angularly distributed bulged 30 
portions 83a. the shock absorbing action of the shock 
absorbent rubber element 83 can be ensured and 
appropriate. 

Further, when an excessive load torque is applied 
to the compressor, the elastic deformation of the plural- 35 
ity of bulged portions 83a breaks the positive engage- 
ment between the shock absorbent rubber element 83 
and at least one of the pulley 36 and the power transmit- 
ting element 38. Namely, the bulged portions 83a are 
disengaged from at least one of the recesses 36d and 40 
38d, and accordingly, the pulley slips with respect to the 
power transmitting element 38 and, in turn, the drive 
shaft 34. It should be understood that the axial holes 
83b of the rubber element 83 can promote smooth elas- 
tic deformation thereof when the excessive load torque 45 
is applied to the compressor. 

When the pulley 36 slips without transmitting drive 
power to the drive shaft 34, the annular shock absorbent 
rubber element 83 must slide relative to one of the pul- 
ley 36 and the power transmitting element 38. Particu- so 
larly, the bulged portions 83a of the rubber element 83 
slide relative to the cylindrical portion 38c of the power 
transmitting element 38. Thus, the rubber element 83 
may be abraded and damaged to shorten the life of 
operation of the shock absorbent rubber element 83. 55 
However, when the annular shock absorbent element 
83 is formed so that the spacing between the neighbor- 
ing bulged portions 83a is as small as possible, the slid- 
ing motion of the shock absorbent rubber element 83 



can be an intermittent sliding motion. Thus, the abrasion 
of and damage to the shock absorbent rubber element 
83 can be reduced. 

In the third embodiment, the shock absorbent ele- 
ment 83 is formed in an annular member to have inte- 
grally connected bulged portions 83a, and accordingly, 
the shock absorbing effect of the rubber element 83 can 
be larger than that provided by the shock absorbent rub- 
ber element consisting of a plurality of individual cylin- 
drical rubber elements 81 of the second embodiment of 
Figs. 5 and 6. It will be easily understood that the 
arrangement of the annular shock absorbent element 
83 of Fig. 7 between the pulley 36 and the power trans- 
mitting element 38 can be very simple. 

Figure 8 illustrates the fourth embodiment of the 
present invention, in which a drive power transmission 
unit is provided with a pulley 36 freely rotatabiy mounted 
around a drive shaft 34 via a double-row angular type 
bearing 35, and a power transmitting element 38 fixedly 
attached to the end of the drive shaft 34 in a similar 
manner to the first embodiment. Further, a support plate 
85 is attached to the pulley 36, and a different support 
plate 86 is attached to the power transmitting element 
38. An annular shock absorbent rubber element 87 is 
arranged between the two support plates 85 and 86. As 
shown by a chain line, the shock absorbent rubber ele- 
ment 87 is wavy with respect to a flat plane perpendicu- 
lar to the axis of the drive shaft 34, and is arranged 
between the two support plates 85 and 86 so as to be 
positively engaged with recesses 85a of the support 
plate 85 and recessed 86a of the support plate 86. 
Namely, the pulley 36 and the power transmitting ele- 
ment 38 are operatively engaged with one another to 
ordinarily transmit a drive power of an external drive 
power source from the pulley 36 to the drive shaft 34 via 
the shock absorbent rubber element 87 and the power 
transmitting plate 38. When a change in a load torque 
applied to the compressor occurs, the shock absorbent 
rubber element 87 is elastically deformed so as to 
absorb the torque change. Thus, a shock transmitting 
from the compressor to the pulley 36 of the power trans- 
mission unit is attenuated by the shock absorbent rub- 
ber element 87. 

When an excessive load torque is applied to the 
compressor, the shock absorbent rubber element 87 is 
elastically deformed to disengage from the recesses 
85a or 86a, and accordingly, the pulley 36 slips with 
respect to the power transmitting element 38. Thus, the 
excessive load torque applied to the compressor does 
not adversely affect the external drive power source, 
i.e., an automobile engine. Namely, the same advanta- 
geous effect as the drive power transmission unit of the 
first embodiment can be obtained by the unit of the 
present fourth embodiment of Fig. 8. 

Figures 9 and 10 illustrate a drive power transmis- 
sion unit according to a fifth embodiment of the present 
invention, wherein the same or similar elements and 
parts as those of the first embodiment are designated 
by the same reference numerals. 
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Referring to Figs. 9 and 10, a power transmitting 
element 91 of the drive power transmission unit is 
threadedly engaged with the frontmost portion 34a of a 
drive shaft 34, and is supported by the cylindrical sup- 
port portion 32b of a front housing 32. A pulley 92 is 5 
mounted around the frontmost portion 34a of the drive 
shaft 34, and is provided with a n inner annu lar face h av- 
ing an annular ; groove and confronting the outer circum- 
ferential face of the j^erJrjEMsr^ The 
pulley 92 receives a drive power from an external drive w 
power source (not shown) via a belt 37. 

A shock absorbent rubber element 93 is arranged 

betwjgejjO^ 

the outer cylindrical 

ment 91 [ to provide a positive engagement between the 15 
pulfey 92 and the power transmitting element 91 . The 
shock absorbent rubber element 93 is fitted in the annu- 
I ar groove J£fj3§j?u^^ 

TnovTng in a directipn parallel with the axis of the drive 
shaft 34. The s hoc^ absorbent rubtyrel£ment 93 is fur- 20 
ther sandwiched FS^en ajposition sefflir^^r^^Wf&ecr 
to the outer face of the double- row angufar type bearing 
35 "and We"p6wer transmitting element 91. The shock 
absorbent fu^ outer shape 

as the rubber element 42 of the first embodiment of 25 
Figs. 2A and 2B, and is positively engaged in the 
respective recesses 92a of the pulley 92 and the 
respective recesses 91a of the power transmitting ele- 
ment 91 to be elasticajl y defor med- Thus, when an 
excessiveToacTtorque is applied to the compressor, the 30 
shock absorbent rubber element 93 is elastically 
deformed so as to disengage from the recesses 91a or 
92a. Therefore, the "puffey ^ slips 
power transmitting element 91, and accordingly, the 
excessive load torque is not transmitted to the pulley 92 35 
ancflrTTurn ^ We^^erhar'arive ''"'power source! The 
arrangement of the rubber element 93 between the pul- / 
ley 92 and the power transmitting element 91 is very I 

simple. — — * 

Figures 1 1 and 12 illustrate a sixth embodiment of 40 
the present invention, wherein the construction and 
operation of a drive power transmission unit for a refrig- 
erant compressor incorporating therein a solenoid 
clutch is described. Nevertheless, it should be noted 
that the same and like elements or parts as those of the 45 
first embodiment are designated by the same reference 
numerals. 

In Figs. 11 and 12, the drive power transmission 
unit is provided with a solenoid clutch 96 arranged 
between the frontmost portion 34a of a drive shaft 34 of so 
the compressor and the cylindrical support portion 32b 
of a front housing 32. A pulley 96a capable of acting as 
a clutch plate on the drive side is operatively connected 
to an external drive power source, i.e., an automobile 
engine (not shown) via a belt 97. The pulley 96a is rotat- 55 
ably supported on the cylindrical supporting portion 32b 
of the front housing 32 via a double-row angular type 
bearing 35. 



A power transmitting element 98 is threadedly 
engaged with the frontmost end of the drive shaft 34 
and clamped by a nut 39. The power transmitting ele- 
ment 98 has an outer circumference on which an annu- 
lar shock absorbent rubber element 99 is fitted. It should 
be noted that the annular shock absorbent rubber ele- 
ment 99 may have the same shape as that of the rubber 
element 42 of the first embodiment shown in Figs. 2A 
and 2B. The shock absorbent rubber element 99 has an 
outer circumference thereof on which a clutch plate 96b 
on the driven side is fitted and supported. The clutch 
plate 96b on the driven side is provided with an integral 
support flange 96c extending frontward from an inner 
circumference of the clutch plate 96b. The support 
flange 96c has a plurality of radially outwardly concaved 
recesses 96d arranged to be angularly spaced from one 
another by a given spacing. 

The power transmitting element 98 is provided with 
an outer circumference formed to have a plurality of 
radially inwardly concaved recesses 98a therein which 
are circumferentially shifted with respect to the 
recesses 96d of the support flange 96c. The shock 
absorbent rubber element 99 is arranged between the 
support flange 96c of the clutch plate 96b and the outer 
circumference of the power transmitting element 98 to 
provide a positive engagement between the rubber ele- 
ment 99 and the clutch plate 96b, and between the 
clutch plate 96b and the power transmitting element 98. 
Namely, the convexed portions of the outer and inner 
faces of the shock absorbent rubber element 99 are 
engaged in the recesses 96d and 98a. 

A stop element 100 is attached to the front face of 
the power transmitting element 98 so as to prevent the 
clutch plate 96b from being disengaged from the shock 
absorbent rubber element 99. 

When the solenoid 96e of the solenoid clutch 96 is 
energized, the clutch plate 96b on the driven side is 
magnetically attracted to and comes in tight contact with 
the side face of the pulley 96a acting as the clutch plate 
on the drive side against the elasticity of the shock 
absorbent rubber element 99. On the other hand, when 
the solenoid 96e of the solenoid clutch 96 is de-ener- 
gized, the clutch plate 96b is separated from the pulley 
96a by the elastic force of the rubber element 99. 

When the clutch plate 96b is in tight contact with the 
side face of the pulley 96a, the shock absorbent rubber 
element 99 exhibits a load torque attenuating effect sim- 
ilar to that exhibited by the shock absorbent rubber ele- 
ment 42 of the first embodiment of Figs. 2A and 2B. 
When an excessive load torque is applied to the com- 
pressor, the shock absorbent rubber element 99 is elas- 
tically deformed to disengage from the support flange 
96c of the clutch plate 96b or the power transmitting ele- 
ment 98, so that transmission of the excessive load 
torque from the compressor to the pulley 96a and in turn 
to the external drive power source is prevented in a sim- 
ilar manner to the embodiment of the first embodiment. 

Figures 13 and 14 illustrate a seventh embodiment 
of the present invention, which is different from the third 
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embodiment of Fig. 7 in that the construction of a shock 
absorbent rubber element 106 is modified from that of 
the shock absorbent rubber element 83 of the third 
embodiment. Namely, in the shock absorbent rubber 
element 106, a plurality of radially bulged portions 106a 5 
are provided with axial through-holes 106b respectively 
bored at positions deviated from the center of the 
respective bulged portions 106a. More particularly, the 
respective axial through-holes 106b are arranged at 
positions deviated from the center of the bulged por- 10 
tions 106a by a given distance in a direction reverse to 
the rotating direction "Rp" of the pulley 36. 

The shock absorbent rubber element 106 is further 
provided with portions 107 (referred to as a connecting 
portion herein below), which provide a physical inter- is 
connection between the two neighboring radially bulged 
portions 106a. The respective connecting portions 107 
have a radial width which is smaller than that of the 
shock absorbent rubber element 83 of the third embod- 
iment, and accordingly, a radial spacing 108 is provided 20 
between a radially inner side of the connecting portions 
107 and non-recess portions 38e of a cylindrical portion 
38c of a power transmitting element 38. 

The operation of the above-described drive power 
transmission unit according to the seventh embodiment 25 
is described below with reference to Figs. 14A and 14B 
together with Fig. 13. 

As shown in Fig. 14A, in the ordinary operating con- 
dition of the drive power transmission unit, the shock 
absorbent rubber element 196 which is in a positive 30 
engagement with the concave recesses 36d of the pul- 
ley 36 and the concave recesses 38d of the power 
transmitting element 38 is elastically deformed to 
absorb and attenuate a change in a load torque applied 
to the compressor before the torque change is transmit- 35 
ted to the pulley 36, and in turn to the external drive 
power source. Thus, the axial through-holes 106b are 
collapsed. 

When an excessive load torque is applied to the 
compressor, the bulged portions 106a of the shock 40 
absorbent rubber element 106 are elastically greatly 
deformed to mainly disengage from the concaved 
recesses 38d of the power transmitting element 38 as 
shown in Fig. 14B. Thus, the pulley 36 slips, and 
accordingly, transmission of the excessive torque from 45 
the compressor to the pulley 36 can be interrupted. At 
this stage, since the axial through-holes 106b are 
arranged to be deviated from the center of the bulged 
portions 1 06a in the reverse direction with respect to the 
rotating direction of the pulley 36, portions of the so 
respective bulged portions 1 06a adjacent to the axial 
through-holes 106b are easily collapsed when a prede- 
termined excessive load torque is applied the compres- 
sor, and accordingly, the interruption of transmission of 
the excessive load torque is ensured. Further, when the 55 
respective bulged portions 106a are elastically 
deformed to disengage from the recesses 38d, protru- 
sions 109 (see Fig. 14B) of the shock absorbent rubber 
element 106 which occur due to collapse of the respec- 



tive bulged portions 106a can be small so as to prevent 
a damage to the rubber element 106. Further, the provi- 
sion of the aforementioned radial spacing 108 permits 
the protrusions 109 of the shock absorbent rubber ele- 
ment 106 to enter therein. Therefore, if the protrusions 
109 are caught between the pulley 36 and the non- 
recess portions 38e of the power transmitting element 
during the elastic deformation of the shock absorbent 
rubber element 106, elastic reaction force exhibited by 
the shock absorbent rubber element 106 against the 
pulley 36 and the power transmitting element 38 does 
not greatly increase, and the transmission of an exces- 
sive load torque applied to the compressor due to the 
catching of the protrusions 109 of the radially bulged 
portions 106a of the rubber element 106 is not transmit- 
ted from the compressor to the pulley 36, and in turn to 
the external drive power source. Namely, it is possible to 
stably prevent transmission of an excessive load torque 
to the external drive power source when the excessive 
load torque reaches a predetermined torque level. 

Figures 15, 16A, and 16B illustrate an eighth 
embodiment of the present invention. 

The drive power transmission unit of the eighth 
embodiment is different from the embodiment of Fig. 13 
only in that a shock absorbent rubber element 1 1 1 has 
a plurality of radially bulged portions 1 1 1a the construc- 
tion of which is modified from that of the bulged portions 
106a of the shock absorbent 106 of the seventh embod- 
iment. 

Referring to Fig. 1 5, the bulged portions 1 1 1 a of the 
shock absorbent rubber element 111 are formed with 
respective cut-portions 111b at rear end positions 
thereof in relation to the rotating direction "Rp" of the 
pulley 36. Each cut-portion 111b functions as a con- 
tainer for a tongue portion adjacent to the cut-portion 
111b. 

As shown in Fig. 16A, during the ordinary operation 
of the drive power transmission unit, the shock absorb- 
ent rubber element 1 1 1 is elastically deformed between 
the recesses 36d and 38d to absorb a change in a load 
torque applied to the compressor before the torque 
change is transmitted from the compressor to the pulley 
36 and the external drive power source. 

As shown in Fig. 16B, when an excessive load 
torque is applied to the compressor, the radially bulged 
portions 1 1 1a of the rubber element 111 are elastically 
greatly deformed to disengage mainly from the 
recesses 38d of the power transmitting element 38. 
Thus, the pulley 36 rotates idle in relation to the power 
transmitting element 38. At this stage, the cut-portions 
1 1 1 b of the shock absorbent rubber element 1 1 1 permit 
the tongue portions of the shock absorbent rubber ele- 
ment 1 1 1 to be immediately deformed when a predeter- 
mined excessive load torque is applied to the 
compressor, and accordingly, transmission of the 
excessive load torque from the compressor to the pulley 
36 of the drive power transmission unit can be surely 
prevented. Further, protrusions 112 (see Fig. 16B) of 
the bulged portions 111a caused by the elastic defor- 
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mation of the rubber element 1 1 1 can have the smallest 
possible volume. Further, similar to the seventh embod- 
iment, since a spacing 108 is formed between the con- 
necting portions 107 of the shock absorbent rubber 
element 111 and the non-recess portions 38e of the 5 
power transmitting element 38, the protrusions 112 of 
the bulged portions 1 1 1a of the rubber element 1 1 1 can 
be received in the spacing 108 during the elastic defor- 
mation of the respective bulged portions 111a. Thus, if 
the protrusions 1 12 are caught between the pulley 36 w 
and the non-recess portions 38e of the power transmit- 
ting element 38, the elastic reaction force acting from 
the shock absorbent rubber element 111 to the pulley 
36 and the power transmitting element 38 does not 
greatly increase. Thus, an excessive load torque 15 
caused by the seizing of the protrusions 112 of the 
shock absorbent rubber element 1 1 1 between the pul- 
ley 36 and the non-recess portions 38e of the power 
transmitting element 38 is not transmitted to the pulley 
36, and in turn to the external drive power source. 20 
Namely, it is possible to stably prevent or interrupt trans- 
mission of an excessive load torque to the external drive 
power source when the excessive load torque reaches 
a predetermined torque level. 

Figure 17 illustrates a ninth embodiment of the 25 
present invention, which is different from the third 
embodiment of Fig. 7 in that a shock absorbent rubber 
element 114 different from the rubber element 83 of the 
third embodiment is coated with a layer of a substance 
having a stable coefficient of friction. 30 

In Fig. 17, the shape of the shock absorbent rubber 
element 114 is substantially the same as that of the 
shock absorbent rubber element 83 of Fig. 7, and is 
made of a synthetic rubber material selected from butyl 
rubber, butadiene rubber, isoprene rubber, styrene- 35 
butadiene rubber, acrylonitorile-butadiene rubber, chlo- 
roprene rubber, urethane rubber, ethylene-propylene 
diene rubber, and diverse kinds of thermoplastic elas- 
tomers. A radially inner face of the shock absorbentmb- 
ber "element 1 14 is coated with a layer of a substance 40 
1 1 4a having a good sliding property and a stable coeffi- 
cient of friction. The substance 1 14a may be one of syn- 
thetic rubbers such as silicone rubber, fluorine- 
contained rubber, and tetrafluoroethylene-propylene 
rubber. It should be understood that the thickness of the 45 
layer of substance 1 14a in Fig. 17 is shown to be thicker 
than a practical thickness of the layer, for the sake of 
clarity. 

If the shock absorbent rubber element 1 1 4 is not 
coated with the layer of the substance 1 14a. the coeffi- 50 
cient of friction of the rubber element 114 changes in 
response to a change in various environmental condi- 
tions such as environmental temperature and existence 
of water or oil components around the drive power 
transmission unit. Thus, when an excessive load torque 55 
is applied to the compressor so as to cause elastic 
deformation of the shock absorbent rubber element 
1 14, and when the radially bulged portions 1 14b disen- 
gage from the recesses 38d of the power transmitting 



element 38, the pulley 36 slips in relation to the power 
transmitting element 38, and the radially inner face of 
the shock absorbent rubber element 114 will fail to sta- 
bly slide on the surface of the cylindrical portion 38c of 
the power transmitting element 38. Consequently, the 
excessive load torque might be transmitted to the exter- 
nal drive power source such as an automobile engine 
via the pulley 36. 

Taking into account the above situation, the radially 
inner face of the shock absorbent rubber element 114 
should preferably be coated with the layer of the sub- 
stance 114a having a stable coefficient of friction, in 
order to permit the shock absorbent rubber element 1 1 4 
to stably slide on the surface of the cylindrical portion 
38c of the power transmitting element 38 via the layer of 
substance 114a. Then, the transmission of the exces- 
sive load torque from the compressor to the automobile 
engine can be prevented. 

Figure 18 illustrates a tenth embodiment of the 
present invention. 

The tenth embodiment of Fig. 18 is different from 
the third embodiment of Fig. 7 only in that the power 
transmitting element 38 of the third embodiment is 
replaced with a power transmitting element 116 having 
a cylindrical portion 116a. The radially inner face of the 
cylindrical portion 116a of the power transmitting ele- 
ment 1 16 is plated with a layer of substance 1 16b hav- 
ing a good slidable property and stable coefficient of 
friction. The substance 1 16b may be a combination of a 
matrix made of one of nickel, copper, cobalt, iron, silver, 
zinc, nickel-phosphorus, nickel-boron, and cobalt- 
boron, and a disperse phase containing particles of one 
of molybdenum disulfide, tungsten disulfide, graphite, 
graphite fluoride, polytetra-ethylene fluoride, calcium 
fluoride, boron nitride, polyvinyl chloride, and barium 
sulfate. It should be understood that the thickness of the 
layer of substance 1 16b is thinner than shown in Fig. 18. 

Since the cylindrical portion 116a of the power 
transmitting element 1 16 is plated with the layer of sub- 
stance 1 16b exhibiting a good slidable property and sta- 
ble coefficient of friction, in spite of a change in 
environmental conditions such temperature and the 
existence of water or oil, the shock absorbent rubber 
element 83 can stably slide on the surface of the radially 
inner surface of the cylindrical portion 1 1 6a of the power 
transmitting element 116. Namely, when an excessive 
load torque is applied to the compressor to cause the 
bulged portions 83a of the shock absorbent rubber ele- 
ment 83 to thereby disengage from the recesses 1 16c 
of the power transmitting element 116, the pulley 36 
slips with respect to the power transmitting element 
116. However, due to the provision of the layer of sub- 
stance 116b, the shock absorbent rubber element 83 
can stably slide on the surface of the power transmitting 
element 1 1 . Consequently, the excessive load torque is 
not transmitted from the compressor to the automobile 
engine via the pulley 36. Further, when the cylindrical 
portion 116a of the power transmitting element 116 
made of metallic material is plated with the layer of the 
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substance 1 16b, it is possible to prevent the cylindrical 
portion 1 16a from corroding. 

In the described embodiments, each of the shock 
absorbent rubber elements 42, 81, 83, 87, 93, 99, 106, 
and 1 1 1 may be made of a synthetic rubber material 
containing therein lubricant such as a lubricating oil, 
and a solid lubricant so that the lubricant gradually 
oozes out and lubricates the surface of the rubber ele- 
ment. Then, the surface of the shock absorbent rubber 
element can be constantly lubricated, and accordingly, 
the interruption of transmission of an excessive load 
torque from the compressor to the external drive power 
source constantly occurs at a predetermined load 
torque. 

The embodiment of Fig. 13 may be modified as set 
forth below. Namely, the recesses 36d of the pulley 36 
are formed to be shallower. Each axial through-hole 
106b of the shock absorbent rubber element 106 is 
located at a position deviated from the center of the 
bulged portion 1 06a in a direction reverse to the rotating 
direction "Rp" of the pulley 36, and close to the pulley 
36. Further, a spacing 108 is formed between each con- 
necting portion 107 of the shock absorbent rubber ele- 
ment 106 and the pulley 36. Then, when an excessive 
load torque is applied to the compressor, the radially 
bulged portions 106a of the rubber element 106 is elas- 
tically deformed to mainly disengage from the shallow 
recesses 36d of the pulley 36, and the pulley 36 slips in 
relation to the power transmitting element 38. At that 
time, the shock absorbent rubber element 1 06 can have 
no portion caught between the pulley 36 and the power 
transmitting element 38 during the elastic deformation 
of the respective bulged portions 106a. Thus, the inter- 
ruption of the transmission of the excessive load torque 
from the compressor to the external drive power source 
can stably occur at a predetermined torque level. 

The embodiment of Fig. 15 may be modified as set 
forth below. Namely, the recesses 36d of the pulley 36 
are formed to be shallower. Each cut 1 1 1b in the shock 
absorbent rubber element 1 1 1 is located at a position 
deviated from the center of the bulged portion 1 1 1a in a 
direction reverse to the rotating direction "Rp" of the pul- 
ley 36, and close to the pulley 36. Further, a spacing 
108 is formed between each connecting portion 107 of 
the shock absorbent rubber element 1 1 1 and the pulley 
36. Then, when an excessive load torque is applied to 
the compressor, the radially bulged portions 1 1 1 a of the 
rubber element 1 1 1 is elastically greatly deformed to 
mainly disengage from the shallow recesses 36d of the 
pulley 36, and the pulley 36 slips in relation to the power 
transmitting element 38. At that time, the shock absorb- 
ent rubber element 111 can have no portion caught 
between the pulley 36 and the power transmitting ele- 
ment 38 during the elastic deformation of the respective 
bulged portions 111a. Thus, the interruption of the 
transmission of the excessive load torque from the com- 
pressor to the external drive power source can stably 
occur at a predetermined torque level. 



Further, in the drive power transmission unit 
according to the ninth and tenth embodiments, the coat- 
ing layer of substance 1 1 4a and the plating layer of sub- 
stance 1 1 6b may be replaced with a synthetic thin sheet 

5 having a lubricating property. Then, the synthetic thin 
sheet should be intervened between the shock absorb- 
ent rubber element 83, 114 and either the generally 
cylindrical portion 36c of the pulley 36 or the cylindrical 
portion 38d, 1 16d of the power transmitting element 38, 

w 116. The synthetic thin sheet may be made of polytetra- 
ethylene-fluoride or polyimide containing therein glass 
fiber or carbon fiber as an enforcing material. When the 
pulley slips in relation to the power transmitting element, 
the shock absorbent rubber element 83, 1 14 can stably 

is slide on the sliding surface of the power transmitting ele- 
ment 38, 116 or the sliding surface of the pulley due to 
the provision of the above-mentioned synthetic thin 
sheet. Therefore, interruption of transmission of a 
change in a load torque from the compressor to the 

20 external drive power source, such as an automobile 
engine, can stably occur at a predetermined level of the 
load torque. 

Further, the coating layer of substance 114a and 
the plating layer of substance 116b may be replaced 

25 with an arrangement of a layer of particles having a 
lubricating property between the shock absorbent rub- 
ber element 83, 1 14 and either the generally cylindrical 
portion 36c of the pulley 36 or the cylindrical portion 
38d, 116d of the power transmitting element 38, 116. 

30 The particles may consist of molybdenum disulfide par- 
ticles, tungsten disulfide particles, graphite particles, 
graphite fluoride particles, polytetraethylene fluoride 
particles, and polyimide particles. When the pulley 
rotates idle in relation to the power transmitting element, 

35 the shock absorbent rubber element 83, 1 14 can stably 
slide on the sliding surface of the power transmitting ele- 
ment 38, 1 16 or the sliding surface of the pulley due to 
the provision of the above-mentioned particles having a 
lubricating property. Thus, interruption of the transmis- 

40 sion of an excessive load torque from the compressor to 
the external drive power source such as an automobile 
engine can stably occur at a predetermined load torque 
level. 

From the foregoing description of the preferred 
45 embodiments of the present invention, it will be under- 
stood that in accordance with the present invention, a 
drive power transmission unit for a refrigerant compres- 
sor can surely absorb and attenuate a change in a load 
torque applied to the compressor before the torque 
so change is transmitted from the compressor to an exter- 
nal drive power source such as an automobile engine, 
and can surely interrupt a transmission of an excessive 
load torque applied to the compresor to the external 
drive power source. 
55 It should further be understood that many and vari- 
ous modifications will occur to persons skilled in the art 
without departing from the spirit and scope of the inven- 
tion defined by the accompanying claims. 
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Claims 

1 . A refrigerant compressor comprising: 

a drive shaft driven for rotation by an external s 
drive power transmitting from an external drive 
source; 

a compressing mechanism housed in a hous- 
ing means for compressing a refrigerant gas in 
response to a rotation of said drive shaft; and 10 
a drive power transmission means having a 
pulley means mounted around said drive shaft 
for receiving a drive power supplied from said 
external drive source to drive said drive shaft 
for rotation, 15 
wherein said drive power transmission means 
further cxpm^ses: 

a i^®[ tr ?P^!ffl!ig "leans fixed to a front end 
of said drive shaft outwardly extending from 
said housing means of said compressor; 20 
^ a shock absorbent rubber means elastically 
deformably arranged between said pulley 
means and said drive power transmitting 
means; and 

^^means^for^pr^^ 25 
Between said shock ate 
and at least one of said pulley means and said 
powertrahsWttihg means. 

2. A refrigerant compressor according to claim 1, 30 
wherein said pulley means mounted around said 
drive shaft and said power transmitting means fixed 

to said drive shaft are provided with radially con- 
fronting inner and outer cylindrical faces, each hav- 
ing a plurality of concave recesses for receiving 35 
said shock absorbent rubber means to thereby form 
said means for providing the positive engagement 
between said shock absorbent rubber means and 
said pulley means and between said shock absorb- 
ent rubber means and said power transmitting 40 
means. 

3. A refrigerant compressor according to claim 2, 
wherein said shock absorbent rubber means com- 
prises an annularly extending rubber element pro- 45 
vided with a plurality of radially bulged portions 
disengagedly engaged in said plurality of concave 
recesses of said pulley means and said power 
transmitting means. 

50 

4. A refrigerant compressor according to claim 2, 
wherein said shock absorbent rubber means com- 
prises a plurality of individual cylindrical rubber ele- 
ments disengagedly engaged in said plurality of 
concave recesses of said pulley means and said 55 
power transmitting means. 

5. A refrigerant compressor according to claim 2, 
wherein said concave recesses of said pulley 
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means are arranged in a repeated manner in a cir- 
cumferential direction of said pulley means leaving 
a given space between respective two said neigh- 
boring recesses, and wherein said concave 
recesses of said power transmitting means are also 
arranged in a repeated manner in a circumferential 
direction of said power transmitting means leaving 
a given space between said respective two neigh- 
boring recesses. 

6. A refrigerant compressor according to claim 5, 
wherein said concave-shape recesses of said pul- 
ley means are circumferential ly shifted with respect 
to said concave-shape recesses of said power 
transmitting means. 

7. A refrigerant compressor according to claim 5, 
wherein said shock absorbent rubber means com- 
prises a generally annular rubber element provided 
with radially outer and inner wavy circumferences 
having convex portions arranged in a repeated 
manner in a circumferential direction thereof, leav- 
ing a given space between respective two said 
neighboring convex portions, said convex portions 
of said annular shock absorbent rubber element 
being positively engaged with said concave-shape 
recesses of said pulley means and said power 
transmitting means. 

8. A refrigerant compressor according to claim 1, 
wherein said refrigerant compressor comprises a 
non-clutch type refrigerant compressor in which 
said drive shaft is constantly connected operatively 
to said external drive power source. 

9. A refrigerant compressor according to claim 1, 
wherein said refrigerant compressor comprises a 
refrigerant compressor incorporating therein a sole- 
noid clutch means having a stationary clutch plate 
and a movable clutch plate, said movable clutch 
plate of said solenoid clutch means and said power 
transmitting means are provided with confronting 
portions thereof having recessed portions, respec- 
tively, for providing a positive engagement with said 
shock absorbent rubber means arranged between 
said confronting portions of said movable clutch 
plate of said solenoid clutch means and said power 
transmitting means. 

10. A refrigerant compressor according to claim 1, 
wherein said shock absorbent rubber means com- 
prises a generally annular rubber element having a 
plurality of bulged portions arranged at a given cir- 
cumferential space between respective two said 
neighboring bulged portions, said respective 
bulged portions of said shock absorbent rubber 
means being positively engaged with said pulley 
means and said power transmitting means, and 
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being provided with through-holes bored therein, 
respectively. 

11. A refrigerant compressor according to claim 10, 
wherein said through-holes of said bulged portions 5 
of said shock absorbent rubber means are 
arranged at respective central positions of said 
bulged portions. 

12. A refrigerant compressor according to claim 10, w 
wherein said through-holes of said bulged portions 

of said shock absorbent rubber means are 
arranged at positions deviated from respective 
centers of said bulged portions of said shock 
absorbent rubber means in a direction reverse to a is 
rotating direction of said pulley means. 

13. A refrigerant compressor according to claim 1, 
wherein said shock absorbent rubber means com- 
prises a generally annular rubber element having a 20 
plurality of bulged portions arranged at a given cir- 
cumferential space between respective two said 
neighboring bulged portions, each of the respective 
bulged portions being provided with a cut-portion at 

a position spaced from the center of each bulged 25 
portion in a direction reverse from the direction of 
rotation of the pulley means. 

14. A refrigerant compressor according to claim 1, 
wherein said shock absorbent rubber means com- 30 
prises a generally annular rubber element having a 
plurality of bulged portions interconnected with one 
another by a plurality of connecting portions, and 

wherein a space is provided between said 
connecting portions of said shock absorbent rubber 35 
element and at least one of said pulley means and 
said power transmitting means. 



18. A refrigerant compressor according to claim 17, 
wherein said layer of substance covering said con- 
tacting surface of at least one of said pulley means 
and said power transmitting means comprises a 
substance formed by a combination of a matrix 
made of one of nickel, copper, cobalt, iron, silver, 
zinc, nickel-phosphorus, nickel-boron, and cobalt- 
boron, and a disperse phase containing particles of 
one of molybdenum disulfide, tungsten disulfide, 
graphite, graphite fluoride, polytetra-ethylene fluo- 
ride, calcium fluoride, boron nitride, polyvinyl chlo- 
ride, and barium sulfate. 

19. A refrigerant compressor according to claim 3, 
wherein said annularly extending rubber element of 
said shock absorbent rubber means is made of a 
synthetic rubber material selected from butyl rub- 
ber, butadiene rubber, isoprene rubber, styrene- 
butadiene rubber, acrylonitorile-butadiene rubber, 
chloroprene rubber, urethane rubbber, ethylene- 
propylene diene rubber/and diverse kinds of ther- 
moplastic elastomers. 

20. A refrigerant compressor according to claim 4, 
wherein each of said plurality of individual cylindri- 
cal rubber elements of said shock absorbent rubber 
means is made of a synthetic rubber material 
selected from butyl rubber, butadiene rubber, iso- 
prene rubber, styrene-butadiene rubber, acrylonito- 
rile-butadiene rubber, chloroprene rubber, urethane 
rubber, ethylene-propylene diene rubber, and 
diverse kinds of thermoplastic elastomers. 



15. A refrigerant compressor according to claim 1, 
wherein said shock absorbent rubber means com- 40 
prises an annularly extending shock absorbent rub- 
ber element provided with at least a face 
confronting one of said pulley means and said 
power transmitting means and coated with a layer 

of substance having a stable coefficient of friction. 4s 

16. A refrigerant compressor according to claim 15, 
wherein said layer of substance having a stable 
coefficient of friction comprises substance made of 
one of a group of synthetic rubbers including a sili- so 
cone rubber, a fluorine-contained rubber, and a 
tetrafluoroethylene-propylene rubber. 

17. A refrigerant compressor according to claim 1, 
wherein at least one of said pulley means and said ss 
power transmitting means has a contacting surface 

in contact with said shock absorbent rubber means 
and covered with a layer of substance having a sta- 
ble coefficient of friction. 
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(54) A refrigerant compressor having improved drive power transmission unit 



(57) A refrigerant compressor having a drive shaft 
rotatable to cause compression of a refrigerant gas, and 
a drive power transmission unit for transmitting a drive 
power from an external drive power source to the drive 
shaft, the drive power transmission unit having a pulley 
freely rotatably mounted around the drive shaft, a power 
transmitting element fixed to the drive shaft, and a 
shock absorbent rubber element arranged between the 
pulley and the power transmitting element for providing 
a positive engagement between the rubber element and 
the pulley, and between the rubber element and the 
power transmitting element The shock absorbent rub- 
ber element absorbs a change in a load torque applied 
to the compressor before the torque change is transmit- 
ted to the external drive power source via the pulley, and 
disengages from at least one of the pulley and the 
power transmitting element when an excessive load 
torque is applied to the compressor to interrupt trans- 
mission of the excessive load torque from the compres- 
sor to the external drive power source. 
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